Shp2 regulates chlorogenic acid-induced proliferation and adipogenic differentiation of bone marrow-derived mesenchymal stem cells in adipogenesis.
Chlorogenic acid (CGA) exhibits various biological properties, including the inhibition of oxidation, obesity, apoptosis and tumorigenesis. CGA is also able to promote cell survival and proliferation. The aim of the present study was to determine the effects and underlying molecular mechanisms of CGA on the adipogenesis of bone marrow‑derived mesenchymal stem cells (BMSCs). Treatment with CGA had a marginal effect on cell proliferation, by promoting the expression levels of phosphorylated Akt and cyclin D1. Furthermore, treatment with CGA also upregulated the phosphorylation of extracellular signal‑regulated kinase (Erk) and inhibited the adipocyte differentiation of BMSCs by inhibiting the expression of peroxisome proliferator‑activated receptor (PPAR)γ and CCAAT/enhancer binding protein (C/EBP)α. However, knockdown of the expression of Shp2 attenuated CGA‑induced proliferation and inhibited the phosphorylation of Akt and expression of cyclin D1. Furthermore, CGA treatment upregulated Erk phosphorylation and decreased the expression levels of PPARγ and CEBPα, which was inhibited by treatment with the Shp2 PTPase activity inhibitor, NSC‑87877. The results of the present study suggested that CGA‑induced Akt and Erk pathways regulate proliferation and differentiation and that Shp2 is important in the proliferation and differentiation of BMSCs.